The effects of dopamine agonists on fixed interval schedule-controlled behavior are selectively altered by low-level lead exposure.
A previous report of differential effects of catecholaminergic compounds, but not other classes of compounds, on FI (fixed interval) response rates of lead (Pb)-treated pigeons suggests that catecholamine system disturbances might play a role in lead (Pb)-induced changes in FI performance. The current study sought to extend those findings using more selective dopaminergic (DA) D1 and D2-like receptor agonists, Pb-treated rats, and additional classes of compounds. Drug-induced changes in FI performance of rats exposed chronically from weaning to 0, 50, or 150 ppm Pb acetate in drinking water were compared following the administration of drugs known to impact various neurotransmitter systems altered by Pb exposure, including the selective D2-like agonist quinpirole, the D1 agonists SKF38393 and SKF82958, the mu-opioid agonist morphine, the muscarinic cholinergic agonist arecoline, the glutamate agonist NMDA, and the noncompetitive NMDA antagonist MK-801. All drugs except NMDA significantly altered FI performance, but only the effects of DA agonists differed in control and Pb-exposed rats. Pb exposure attenuated the decrements in rates produced by D1 agonists and at 150 ppm modestly altered the rate changes associated with low doses of quinpirole. These data demonstrate functional DA alterations in response to Pb exposure and provide further evidence for the selective involvement of such effects in FI performance.